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.2,600,899 
/DENTAL APPL]_ANGE 
AppHcto'nury 7, 19,-SerlNo.-69,751 
:3:Clims. (CI.:) 
1 
.M inention .relates to a -denl appliance 
and process .for use qn ,-praeieing .rest0rative 
dentfsty- o. a preeise nature-mking5es and 
mode!s for inlays,-crewns,.:artificïal»teetl],:brldges 
both. removablé ànd pro'marient,, and in-ccurdy 
al]gning the teeth, with the:tooth sockets4n con- 
nection therewith and in plates, so that.the .teeth 
cn be alied.perfectty-with the tooth-.s0ckets 
or recesses produced in:theplaster.moldor, model 
cast from/the elastc or,-wax.impression,:fermed I0 
in the .mouth with 'ticulr reference to the 
lignment of the-teethto the sockets-.or recesses 
therein prodmed .from.the impression.of =the 
mouth for any oneor.more, teeth.po 6,. the 
maximum, number, of ïteeth ..contained. in ,.either 15 
dental rch, .and so-. that.they, will. be properly 
related parallel to each :othe ..and. in _alignent 
in rows.horizontalty inthe-ach or:at the saine 
height in. the. completed..denl construction or 
restoration. 20 
The invention comprehends: an pr«ed _and 
novel dental appliance embodying ..a suppoing 
base un .which.is.suped_a sage.capable 
of vertical and angntar, adjustments::formount- 
ing a dental elastic.or. «ax..impession:wch is 5 
attached or anchored :o the stge. by :matricing 
with plaster-of-Pris anda aster. model:.wih 
recesses ruade into teethselected as butments, 
and having .an upper support..or.antero-psteror 
carrier arm or.bev.withmeans-':fr, auprting 30 
dowel pins for vertical:and, ang]ar., adjustment 
in proper relation.oeach other_andrelative:::to 
the centers of the.teeth.or.thoseselec£ed.as ,abut- 
ments or .anchors ito .whichthe die ma£erial, 
fillings, or inlaFs are fo. be introduced with accu- 35 
racy and precision to inoEcate and so that the 
op¢aor : wfll: be ,dvised at çhe time :of £ooth 
prepration, . the  mimm  amot of flooth 
.structure t.hat, need be emoed orgasmes o£cavi- 
ries requird:Çs an accnrateguide both to. the. 
operator .or.:dentist. and:.teccian, to meet the 
ideal, requirements mechaca.lly..of:the plaed 
cse, sad .PPer .suprt:r çar.ier:.being. 
ticulated ço: içs rret_d he :latter. to. is base 
standard as .to: be. capable, ef_.varied or..a plural- 
ity of adj.ustmens yerticy and.swingably..in.a 
vertical plane, la£eally andorizontay:: adapt- 
ing it to pracïcally.all possible onstuctions and 
restoçatiçns, i.nçluding most  aorale. ngle of 
insertion .of the.dowel:pins 
the prepa¢d teeh nd:for £he .placement of 
teeth, butm.nts, anchors, =inlays, .sades and 
connectg ars. as _fO normality or bnomality 
.of t¢h d _as abutments, axim dep£h 
:gngi!ly:tat:.he.a.tachmets ay .be placed 
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-without. undue .xemo.val, of tooth .structure ,with 
trtiular -oE'efernce ..to the. selection ,of. attach- 
.ments that are more .nam'o,w ,bccolingual. or 
.labio-lingually than .the ,finished ,lenh .indi- 
 .5 cated.cluso,gingivally,mesially, or tal,and 
 so .«-that, proper. rticulat0n. a. o.cclusi0n, may 
be, eeced. 
. .ention,further emboes a ental 
,.ptn«e,«with.a bas.on.the«front, and top. portion 
of,wch .is monted:n:.justable.s:ge:having 
a»balLand $oket.or.unirsl joint,.conection 
vertically adjustable 0n:thebse,, a .vertical:hea- 
.ing soct.,at .the back : .hi.ch the .shank or 
stem: f:a .ykeis resintly suprted for..verti- 
,cal .djustment.. fo pivtally : mourir .a turret or 
arswingb!e:verticattyand.supporting n oer- 
hanging horizontal carrier,on,.ayetical.ason 
the head thereof apable of:longitunaLand.ro- 
.atixe. 0r/aeral. adjustment on.sid, vertical..axis 
.andhaving dow.eL pin,:suPortiDg rms. on Avhich 
.çhe.restoratie inlaFs; teeth.or, the like.@re monnt- 
.ed t.o,a.çcutet.y .fit: in. the .. toeth sockets, or. re- 
.ç.esses provide.d  in i the ..arches so, that. the m0st 
,effient., estoratn, may ..be.:accompshed. 
, With«the...aboe and..other objeçts:in, view, .my 
ention conççs i, the:r.rangement,, cpmbina- 
tton ,and de,ails, off.c.onstr.uctn. c]osed in the 
drwings_and. sp.ecificat, and then., mpe par- 
. içulrlF. p.od» .out: in  the .appended _c!aims. 
Imthe,:dawings, 
:Figure 1....a. se eleati0 of dental appli«nce 
oenstr, uctdoEn accmdce,i the.invention, 
çFigze .2,s.a op,plamvlew-.of,-the. device, 
':guze 3As a.,cehtzal yericaL sectionl..view, 
uze  4 is ._: tansverse .sectional ..eevation 
.laeMng:at the back o£.the Aevice, 
:Fguze.5As a:frentaryside elevation of a 
,carrier bew andAatezal.arm. thereon, 
gure 6 is a :. section  £aken .on  the line  
40 of=Flguze 5, 
Fïze7 i,a: top. plan ,of the.,stage, 
»Figure8: is .secion. ken on the line .8 
.f g-uze. 1, 
 Fgnrez:9a, secional,.side _elewipn of. ,a, sRe- 
45 .ciaLcarzier how,:lateraLarm, 
»F]2]ure: 10 ]s ,.sçtional,. plan:v2ew aken .on: the 
4e  : ,ef:g.ure9. 
:Referrng toc he: dzaings. n :det.il, the.denal 
.appiançe. compzisesa::horzpntal Çupportig base 
50  t.mete.d .en,a air:.of.sRaceront..cone[ legs 
, Land ,a centzaL £ubular, zear leg  2,..all of which 
may: be ïomed: as, rt, .ofa _siDgle cs£ing 
which :.:.he .leg 12]]s:extended»veiçlly:o: foçm 
:a: tubular.bearing.socket:  . : Centrall )nsced 
05 relation fo the fron legs or fet  L the baë 
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is provided with a smooth vertical bore | fo take 
a wing or knurled head screw 15 acting into a 
central bearing stud 16 having a knurled flange 
  by which if may be attached and locked in the 
desired rotative position by said wing or knurled 
head screw. 
The stud 16 is provided at the top with a semi- 
spherical socket 18 of a universal or ball and 
socket joint including a ball or sphere 19 seated 
therein for angular and rotative adjustment and 
held in position by a two-part clamp 2D. The 
clamp 26 comprises jaws 21 formed with aper- 
tured ears ai their front and rear ends connected 
by a screw 22 ai the back and a screv 23 ai the 
front. The screw 23 is somewhat elongated ai 
ifs shank 24 and bas a knurled or milled knob 25 
by which if may be turned with facility fo clamp 
the ball in adjusted position or to release the 
same for adjustment as desired. Supported on 
the ball 19 through the medium of its vertically 
extending reduced threaded shank or stem 26 is 
a fiat stage 2 having a threaded bore 20 for 
receiving said stem îor securing the stage to the 
stem. The stage  in plan is as disclosed more 
particularly in Figure 7 of the drawings, the stage 
being provided with parallel side edges 9 and 
front and rear edges 30 and a central thickened 
depending portion 1 and stiffening ribs 32 
arranged in intersecting relation at right angles 
fo each other as seen in dotted lines in Figure î, 
and is generally of rectangular shape with bev- 
eled corners 33 at the front. 
The fiat surface of the stage is provided with 
four spaced bores to receive machine screws 34 
and countersunk underneath to receive retaining 
nuts 36; the machine screws acting as keys for 
a plaster-of-Paris matrix. 
The tubular vertical bearing socket 13 at the 
back receives an elongated circular depending 
shank 36 of a pivot yoke 37 formed with an 
eniarged portion 3 above the shank 36 forming 
a shoulder at the bottom thereof to engage the 
top of the socket 13. An expansible coil spring 
39 is disposed on the cylindrical eniargement 38 
between the top of the socket 13 and thehub 40 
of the yoke 3 to resiliently support the yoke. 
The shank 36 is provided with a longitudinal key- 
way or groove 41 in its periphery and lower por- 
tion a boss 13  with a threaded bore receiving a 
screw 43 bearing a nut 43  to lock saine, and the 
keyway 1 being adapted to receive the reduced 
inner end  of a locking screw 3, preferably 
having wings 44 to facilitate its manipulation and 
clamp the shank 36 and yoke 3 in vertically ad- 
justed position or to hold it down and the spring 
39 compressed so that when released, the spring 
will serve to resiliently elevate the yoke until the 
bottom of the keyway or groove  I strikes the end 
 of the screw 43. The arms 45 of the yoke  
extend upwardly to receive interiorly threaded 
bearing sleeves or nuts 46 having wrench or 
knurled heads 4 at their curer ends and through 
which needle point screws  are adjustable so 
that the tapered or needle point inner ends 4 
thereof seat in conical reesses 5 in the ends of 
a horizontal bearing 51 of a pivoted and swing- 
able turret or arm 52 which is offset forwardly 
and extends upwardly in an inclined position over 
the base. At the top, the turret 62 is provided 
with a circular horizontal head 3 centrally aper- 
tured to receive a clamping screw 54 to mourir 
between it and a clamping disc 55 held by a nut 
56 on the upper end of the screw, a horizontal 
upper supporting or antero-posterior carrier arm 
or bow 5. 
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This bow is in the form of a fiat plate of the 
outline shown more particularly in Figure 2 of 
the drawings, in which the front portion is pro- 
vided with a forwardly tapered enlargement 
5 narrowed ai the back fo the size of the disc 
and formed with a plurality of spaced parallel 
aligned slots 9 extending inwardly from its for- 
wardly converging side edges and with its front 
end terminating in spaced relation to the front 
.:) edge of the stage 2. The bow 57 is formed with 
a central reduced portion and the rear end is 
provided with an oppositely tapered eniargement 
0 having ifs rear edge cut on an arc and formed 
with a plurality of longitudinally extending slots 
15 61 spaced apart in parallel relation from its rear 
edge and perpendicular fo the transverse slots 
5 in the front enlargement 60. The slots 59 and 
1 are designed fo receive vertical clamp screws 
2 for supporting horizontal arme 3 for adjust- 
20 ment lengthwise of the slots and angularly ai 
different angles on the screws 62 and preferably 
beneath the carrier bow 57 in such a manner as 
to straddle the slots as more particularly shown 
in Figures 5 and 6 of the drawings. 
25 The arme 63 have thickened bearings , at 
their free ends each with a vertical bore 
therethrough foï receiving dowel pin mandrels 
66 which are held in verticklly adjusted position 
by set screws ç through horizontal threaded 
30 apertures in the bearings 6. The lower ends 
of the mandrels are enlarged as indicated at 
and provided with adjustment screws 69, the 
enlargements haviny sockets fo receive doxvel 
pins , plates or other recess or cavity engag- 
35 ing means in artificial teeth, inlays or other 
corrective and restorative parts such as referred 
to. It will be noted that the aïms project out 
from the sides of the bore 57 and may be an- 
gularly adjusted in addition to being adjusted 
40 in and out in the slots 69 over the stage 
and that the pivot of the turret aïm 52 atlows 
the latter to be swung so that the bow 5 is 
in para!lelism with the stage 27 above the latter 
as shown in Figures 2 and 3, or swung vertically 
4: on the pivots 49 as a horizontal axis to a vertical 
position as shown in Figure !. To limit the 
movement of the turret arm to the position 
shown in Figure 3, itis provided with a depend- 
ing lug ï at the front and çhe central portion 
5,) 4} of the yoke 37 has a stop lug 2 extendin2 
ïorwardly beneath the depending tug ï t to limit 
such movement. An adjustable set screw 
operates through a threaded bore ï4 horizontally 
through the part  to engage in back of the 
. depending lug 1 to limit and adjust the posi- 
tion of the turret arm so that the bow 5 will 
be i proper relation fo the stage 2 and pref- 
erably in spaced paraltel relation, thereto and 
above the saine. A lock nut 5 is mounted on 
0 screw 3 to hold the latter in adjusted position. 
In Figures 9 and 10 of the drawings, a speciat 
form of horizontal bow  for use in place cf 
bow 5 is disclosed, the same being in the foïm 
of a strip of uniform width having an elongated 
65 slot 7 at its inner end for engagement by the 
clamping screw 4 constituting a vertical pivo 
axistherefor and adapted tobe held by the 
nut 6. The front end of the strip or bow 
is preferably beveled as indicated at 7 at op- 
70 posite Ades and is formed v¢ith a longitudinal 
slot ,9 opening through its fïont end to suppoït 
the arme 3 and parts carried thereby as de- 
scribed in connection with the other figures and 
particularly Figures 5 and 6 of the drawings. 
75 In this form the slot 9 corresponds to the slots 
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68 except that the latter are transversely dis- 
posed instead of longitudinally. Also, itis tobe 
understood that the bow 57 may be reversed in 
position from that disclosed in Figure 2 so that 
the sots 6 of the enlargement 6-3 thereof, shown 
ai the rear, may be disposed ai the front in 
conormity with either dental rch nd for the 
sme purDose  the slo 9 in supporting n rm 
, except tht  plurlity of such rms my 
be o supported nd djusted nlrly s well 
s longitudinlly in nd out on the pivot xis 
 constiuting the clmping screw for the rm. 
in adtion, the bow my be nlrly adjusted 
for proper a!ignment above the stage on the ver- 
tical c!amping screw 4 as a vertical ax 
previous!y pointed out, in adtion, fo the longi- 
tudinal adjnstment psrmitted by the slot  in 
connection with the special horizontal bow 
dclosed in Figures 9 and 10. This assembly 
is to re!at various parts of the precion attach- 
ments to the dies of the prepared teeth, while 
the mandrel or manels may be related to any 
point on the stage 2 so that proper alignment 
vertically may be obtained for accurate ier- 
tion in the most favorable position of the inlay, 
artificial teeth or other part of the restorative 
dentistry and with the ooth sockets or recesses 
produced in the plaster mold or model cast from 
the elastic or wax impression so that the com- 
plete project will accurately lock the teeth or 
inlays of the restorative part, plate, bridge 
whether removable or permanent, and in 
spect to any one or more of the tth up to , 
the maximum number of teeth conained in 
either dental arch, so that they will be properly 
related parallel to each other and in alignment 
 rows horizontally in the arch and at the saine 
height in the compled dental construction or 
restoration. 
In the function and operation of the appliance, 
the device is a multiple sveyor and relator upon 
which one or more inteal parts of dental models 
and appliances may be related parallel to each 
other, then raised out of relation on an arc on the 
pivots g9 as a horizontal pivot ax, y swinging 
the turret 2 upwardly from the position shown 
in ges 2 and 3 to the position shown  Fig- 
e 1, so that .an interfering mecum such 
gsum die materials or dental inlay and cast- 
ing waxes may be introduced and the integral 
parts thus assembled may then be returned to 
the pre-related positions at precisely the saine 
sttgs when swun fowardly  a vertical plane 
wih he turret to the position shown  Fires 
2 and 3 in which they originally appeared. After 
the die material has set or the dntal wax has 
become rigid, the mandrels , may be raed 
clear of the integral parts in a vertical dection 
by adjustment thereof or with the turret  and 
crier bow  without distb the relative 
positions of the parts and, by reason of the 
justments provided, almost limid adjustabil- 
ity and rigidity in connection with the unique 
combination of movements, places in the hands 
of the dental profession and its allied industries 
a precision instrument designed fo aid in the 
construction of precion secoEonal models when 
an elastic dental impression chnique . em- 
ploysd as will be more fly described herein- 
after. !t also aids in the construction of broken 
stress fixed bridges by relatin the ndrels or 
arms constituting the female parts of the lock 
test» to the tooth cavity sface prior fo mag 
the abutment casting, the reatest advantae be- 
ing that these rests may be placed with a higher 

degree of precision and far more speedfly with 
the present dental appliance than with any in- 
strument or technique available at the present 
rime. If also aids in the construction of dental 
5 parts or appliances employing precision attach- 
ments since the female parts of the attachment 
may be related to the prepared surfaces of the 
teeth tobe utilized as abutments prior to con- 
nectLug the casting and in this type, each preci- 
l0 sion attachment must be parallel with all other 
attachments that are connected and such pre- 
cision attachments may be placed with greater 
accuracy and more closely fo the prepared teeth, 
thereby eliminating undue grinding when the 
15 abutment teeth are prepared by the employment 
of the present device. 
Further, the device aids in the construction of 
removable partial dentures involving the use of 
clasps and the sectional model with parallel 
.0 dowel pins as described, allows any portion of a 
dental casting for a removable bridge tobe fitted 
toits corresponding section of the model without 
interference from any other part of the model. 
Although the present device may be utilized to 
25 advantage in connection with many techniques 
and procedures here relating of integral parts 
is indicated, it has been designed primarily to aid 
in carrying out the laboratory procedures in- 
volved in the construction of fixed and removable 
30 bridges, inlays, crowns and the many combina- 
tions of restorative units when an accurate elastic 
impression obtained in accordance with modern 
accepted principles is presented as a basis for 
construction. 
5 in one technique or use of the appliance or 
instrument for the construction of sectional 
models with parallel precision dies, the el'astic 
impression is trimmed of excess material and 
cleaned with a rhin plaster vash. The irnpres- 
o sion is oriented to the stage 27 and the plaster 
matrix constructed fo relate the impression tray 
thereto with no undercuts and the impression 
covered with cotton satm-ated with 2 % potassium 
sulphate solution and the plaster allowed to set. 
43 The turret, carrier bow and dowel pin mandrels 
are then adjusted for the most favorable angle 
for insertion of the dewel pins 8 into the centers 
of the prepared testh, this being facilitated by 
the angul'ar adjustments of the arms 6 in the 
5o slots as described with the occlusal plane normal- 
ly parallel fo the horizontal. The ball and socket 
assembly mounting the stage 2 after being prop- 
erly adjusted and fastened by the operation of 
the clamp assembly 28 through the medium of 
55 the adjustment screw 2,$ by the knob ', the 
upper assembly including the turret and carrier 
bow are depressed and secured by the lock screw 
4. The carrier bow  is then adjusted so that 
the selected impression areas may be reached 
o with the dowel pins and the tutu'et head iocking 
wing nut 5 tightened to secure the carrier bow 
in 'adjusted position. The dowel pins are then 
lnserted into the dowel pin mandrels at 66 and 
fastened by the screws ,68 to secure them in posi- 
65 tion. The mandrels are then inserted in the 
lateral arms ,6 and the latter are placed in the 
selected slots 69 or 6 of the carrier bow 5 and 
the arms and mandrels adjusted so that the 
dowel pin bases are related to the centers of the 
70 selected impression areas and then fastened by 
the set screws 62, 6 and 68. The dowel Pins are 
then raised clear of the impression by arcing or 
swinging the turret '2 and assembly carried 
thereby from the position shown in Figures 2 and 
75 3 fo the position shown in Figure 1 and the ira- 
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pression released from the matrix, after which 
the dies are poured in the selected areas. While 
the die material is still sort in the matrix, the 
dowel pins are returned to their pre-related po- 
strions by gently tapping the carrier bow to settle 
the pins into the die material. The exposed im- 
pression material is then protected with cotton 
saturated with 2% potassium sulphate. When 
the die material bas set, the dowel pin mandrel 
set screws 69 are released together with the wing 
nut 44 and set screw 43 for engagement with the 
keyway 4 ai the end 42 of the screw, which 
allows the entlre upper assembly fo raise or be 
moved upwardly by means of the spring 39 to an 
elevated position by reason of the action of the 
spring on the base of the turret arm 52, limited 
by the 1ower end of the keyway or groove 4 so 
as tobe raised clear of the dowel pin ends, apexes 
or apices. The impression is .then transferred 
 to a 2% potassium sulphate solution until the 
final set of the die material bas taken place. If 
the dies are hot built up too much, the exposed 
surfaces thereof are lubricated with a small 
amount o£ petroleum jelly, the impression boxed 
and the master model poured therein. When the 
toaster model bas set it is separated from the im- 
pression, the base is trimmed as desired, the 
dowel pin apexes are exposed and the dies re- 
leased by gently tapping the dowel pins. 
Recesses may be cut to permit easy access to 
the dowel pin apices and fitted with carding wax 
and then the model articulated by using any suit- 
able articulator, after which the case construc- 
tion is proceeded with as indicated. 
When an accurate elastic dental impression is 
ruade in accordance with modern accepted prin- 
ciptes, such as conventional hydrocolloid impres- 
sion technique, the impression is presented for 
the construction of inlays, crowns, fixed and re- 
lnovable bridges, precision attachment cases or 
combinations thereof which frequently occur. 
As an alternate procedure, in many cases it 
may be necessary and advantageous to remove 
the dies and trim their respective bases before 
pouring the master model. When this is indi- 
cated, the îollowing steps are suggested or em- 
pioyed to eliminate the possibilities for error. 
When the dies are completely set, the impression 
is soaked in body temperature water for about 
5 minutes or submitted to full vacuum in water 
if a vacuum pump is available. The dowel pin 
apexes are firmly gripped with pliers and released 
with a straight quick pull and the bases of the 
dies trimmed conically using the dowel pins as 
guides. This can be done quicldy with garnet 
paper discs and a sharp knife. The debris is 
rinsed therefrom and the dies coated lightly with 
petroleum jelly after which they are warmed 
slightly by passing them through a Bunsen burn- 
er and excess petroleum jelly removed and the 
dies pressed firmly into place in the impression. 
Using melted carding wax, any undercuts 
around the gingival or gum lines of the dies are 
filled, the impression boxed and the toaster model 
poured. The master model is then trimmed, cut- 
ring recesses as suggested for easy access to the 
dowel pin apices. By the use of such technique 
as an adjunct to conventional laboratory pro- 
cedure, precision accuracy without the high de- 
gree of skill formerly required can be routinely 
obtained and many time consuming steps elimi- 
nated, thereby reducing to a bare minimum the 
dimensional changes that invariably occur be- 
tween the rime the impression ls taken and the 
completion of the master model. The dowel pins, 
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being centrally located in the individual dies, 
olIer a perfect guide for trimming the bases and 
the parallel dies facilitate the laboratory se- 
quences involved in the construction of dental 
5 appliances or restorations while the pre-relating 
of the dowel pins eliminates the need for the 
usual bonding material thereby resulting in dies 
of greater strength. 
In accordance with another technique, using 
].0 the special bow and lateral arm for the precision 
attachment man¢h'els as disclosed, and especially 
in Figures 9 and 10, when the planning of a den- 
tal restoration utilizing precision attachments as 
a means of anchorage is begun, a plaster study 
15 model upon which recesses bave been made into 
the teeth selected as abutments,încticates to the 
operator at the rime of tooth preparation, the 
minimum amount of tooth structure that need be 
removed to meet the ideal requirements mechani- 
2O cally of the planned case. The almost unlimited 
adjustability of the present dental appliance ls 
a definite aid in the working out of the case plan 
model. When a good plaster study model is ob- 
tained, it is indexed to the stage 27 and the 
25 latter adjusted for most favorable angle of in- 
sertion giving consideration to the angle of in- 
sertion best suited for the placement of saddles 
and connecting bars as well as the general case 
plan, normal or abnormal positions of teeth to 
3O be used as abutments, maximum depth gingivally 
that the attachments may be placed without un- 
due removal of tooth structure and a selection of 
attachments should be ruade that are more nar- 
row bucco-lingually or labio-lingually than the 
finished length indicated occluso-gingivally. 
35 
When the angle of insertion bas been developed 
by the adjustments of the various parts as de- 
scribed and the attachments best suited for the 
case bave been selected, the female parts or 
mandrels are attached and affixed to the special 
4O lateral arm 63 and horizontal bow 7. The box 
or recess is then cut into each abutment tooth 
selected, working the female attachment on the 
dental device into the box as it is developed and 
45 allowing suïcient clearance for abutment cast- 
ing pattern thickness. The next mandrel is then 
affixed and another box or recess prepared in 
a similar manner and so on until all of the abut- 
ment teeth bave been prepared parallel to one 
,ç, another. This plaster model with the case plan 
serres as a guide both to the dental operator and 
the technician as construction of the case pro- 
gresses. 
When the abutment preparations bave been 
n5 ïully developed in the mouth, an accurate elastic 
dental impression should be taken in accordance 
with the modern accepted principles of elastic 
impression procedure and construction of the 
sectional model begun. If this is hot convenient 
co at this time, the excess material is trimmed away 
and the same is washed with thin plaster and 
water mixture, thoroughly rinsed and immersed 
in 2 % potassium sulphate solution. 
In the procedure for relating the female at- 
;5 tachments or mandrel members to the abutment 
preparations and construction or formation of 
the abutments, aïter the sectional model bas been 
made, articulated and the abutments tentatively 
carved in inlay wax, the model is removed from 
7o the articulator, the inlay wax patterns laid aside 
and the sectional model indexed, preferably with 
plaster to the stage 27 as by means of the screws 
34 and nuts 35 and the stage adjusted to the most 
favorable angle of insertion by reference to the 
75 plaster case plan model. With the attachment 
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fixed to the mandrel and to the lateral arm and 
horizontal bow forrning a support therefor, the 
saine is adjusted laterally and vertically so that 
the attachment is related to the abutrnent box 
or recess preparation fo the desired depth, both 
gingivally and mesially or distally toward the 
axial surface of the box allowing space for the 
inlay wax thickness between the box and the 
attachment. The parts are thon secured tight 
by means of the set screws and the attachment 
raised away frorn the abutrnent die utilizing the 
swinging or arc movernent of the turïet and thon 
replacing the wax pattern on the die. The man- 
drel is thon lubricated together with the inner 
surface of the attachrnent as by rneans of any 
suitable lubïicant and the attachment occluded 
with the wax pattern and by heating the mandrel 
shank with a hot spatula, allowing the attach- 
ment to return to ifs pre-related position. The 
lug or extension 7| of the turret must be in full 
contact with the horizontal a.djustment screw 
and the excess wax may be trimmed and the 
mandre! carefully lifted vertically out of the 
bore in the arrn 03 by releasing lock screw 
The wax pattern is thon perfected fo full contour 
and with a sharp carving instrument a light ditch 
is cut around the proximal contact plate of the 
attachment. This is repeated for each abutrnent 
without changing the angle of the stage nor the 
horizontal setting of the turret. The magins of 
the wax patterns are checked, sprued and in- 
vested, using hygroscopic investing technique for 
best results. The abutments are thon burned out 
and cast, the eastings cleaned up and pickled 
after which they are fitted to their abitment dies 
and the coa.cting attachrnents fltted togetheï. 
The ditches are fllled with a high karat solder 
and the rnodel returned to the articulator to per- 
fect the occlusion and flnishing of the attach- 
ments occlusally and to perfect the rnargins of 
the abutment inlays with the grinding of the rnale 
attachments to occlusion omitted at this rime. 
The saddles and bars in the construction of 
cast frames are designed and reliefs applied 
where indicated and a duplicating elastic impres- 
sion for the casting mode! is poured. The abut- 
ments and dies are lubricated and transferred fo 
the duplicating impression after which the un- 
dercuts are waxed out where necessary for sub- 
sequent removal of the dies, being careful to pro- 
serve the gingival areas next to the attachment 
surfaces of the abutments and then pouring the 
casting investment model. This model is then 
trirnmed and the dies separated from it, being 
careful not to break down the truss arm 
proaches. The case design is then transferred to 
the casting model and the case waxed up to the 
truss arms. The dies, abutments and attach- 
ments are then lubricated and returned, and the 
truss arms waxed by fiowing the wax under the 
proxirnal contact shanks up the mesial or diætal 
vertical surfaces. The case is then æprued for 
casting, the dies rernoved with the abutments 
and attachrnents, exposing the die seats to avoid 
entraprnent of air and then invested using the 
best technique that can be chosen. The saine 
then burned out .and cast, the case pickled and 
the greater part of the flnishing completed belote 
assernbly for soldering. In assernbling the cast 
frame and attachments, all of the integral parts 
are fitted together on the master sectional rnodel, 
all points of strain being relieved by carefully 
grindfig the abutting surfaces of the truss arms 
untfl the male attachments can be removed and 
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replaced into their positions between the abut- 
ments and the truss arms. 
The sflver wires of the mle attaclrnents are 
then warped closely to selected areas of the frame 
5 and joined together with a good grade of sticky 
wax and when the wax bas chilled, the cast fraie, 
OEbutments nd dies are lifted sirnultaneously 
from the sectional model and the abutrnents .and 
dies carefully removed rorn the rnale attach- 
] ments. Any voids which appear are carefullY 
filled where soldering investrnent is hot desired 
and the exposed portions of the attachments 
coated with anti-flux such as rouge dissolved in 
chloroform and the case invested for soldering, 
]5 being careïul to 11 the grooves between the T- 
heads of the attachments. When the investment 
has set, the sticky wax is ushed out with boiling 
water to which borax or other good cleansing 
agent has been added and the excess investrnent 
20 Carefully trimmed away with a sharp knife, so 
as to e!iminate unnecessary bulk and thon again 
flushed out and liquid soldering flux applied to 
the joints, afer which the sarne is transferred 
fo a medium or ]ow fiame and preheated foï 
25 soldering. 
The siiver wires are ïemoved as each truss arm 
and male attachrnent is brought to soldering tern- 
perature and the joints soldered with a high 
karat solder. The case is thon cleaned and 
30 pickled and heat treated if desired. The male and 
female atachments are thon carefully fitted to- 
gether, checking the frame on the sectional 
model, reducing any unnecessary solder and 
placing the dies in their resçective abutments, 
35 after which the case with the dies is put in place 
on the model and the occlusion perfected. The 
teeth to be replaced are thon set up and the case 
may be tried out in the mouth if desired, afteï 
which the saine is processed and flnished as 
40 indicated. The gingival areas of the saddles as 
they approach the attachments are carefully 
finished to prevent interference with the seating 
 of the attachments and itis preferable that the 
processing be done without the abutments when- 
45 over possible because itis difficult to separate 
them if the denture base material flows into the 
minute spaces between the attachment parts. 
AssumfioEg that an accurate elastic impression 
is presented as a basis for construction, and the 
50 laboratory procedures minutely followed, preci- 
sion attachment cases may be constructed with 
greater ease and accuracy since all of the com- 
portent parts can be properly fltted together and 
accurtely related to one toaster sectional model 
55 and assembled on the saine model to result in 
precision cases that more nearly meet the ac- 
cepted mechanical, functional and esthetic re- 
quirements. Also, many of the rime consuming 
steps that are constantly involved in precision 
60 attachment techniques being advocated and 
ployed today are e]iminated because of the com- 
parative ease with which paralleling and relating 
of the comportent parts of the appliance to the 
abutment preparations of the teeth can be 
65 achieved through the use of the device consti 
tuting the present invention. 
I do hot mean to confine myself to the exact 
details of construction herein disclosed but claire 
ail variations falling within the purview of the 
70 appended c!aims. 
./Vhat ï c!aLm is : 
I. A dental appliance of the class described, 
comprising a lower assembly including a base, 
a stage mounted on and above the base for ver- 
5 tical and angular adjustment in a circular path, 
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an upper assembly including a turret swingably 
mounted for movement in a vertical plane, a car- 
rier bow mounted on the turret and adapted to 
be positioned horizontally above the stage or 
pivotally swung rearwardly thereof to a vertical 
position, said member having at least one slot 
therein, abolt engageable in said slot and secured 
fo a mandrel supporting member for receiving 
and holding an angularly adjustable mandrel 
supporting arm movable in a horizontal plane. 
2. A dental appliance of the class described, 
comprising a lower assembly including a base, 
a stage mounted on and above the base for ver- 
tical and angular adjustment in a circular path, 
an upper assembly including a turret swingably 
mounted for movement in a vertical plane, a 
carrier bow mounted on the turret and adapted 
to be positioned horizontally above the stage or 
swung rearwardly thereof to a vertical position, 
means for adjusting said member horizontally on 
a vertical axis, said member having parallel slots 
arranged transversely at opposite sides and lon- 
gitudinally at the opposite ends, mandrel sup- 
porting arms, bolts secured fo said arm and 
secured in said slots by said bolts and adjustable 
lengthwise thereof by movement of said bolts, 
and parts supporting said mandrels for vertical 
adjustment in the arms. 
3. A dental appliance comprising a horizontal 
base, a stage having a universal joint mounted 
on the base and positioned above the saine, a yoke 
vertically slidable at the rear of the base and 
adapted to be held in vertically adjusted posi- 
tion, means resiliently supporting the yoke and 
adapted upon release of the last named means 

12 
to normally elevate the saine, a turret pivoted on 
the yoke and having an extension, means on the 
yoke coacting with the extension to adjust the 
angular position of the turret in a vertical plane, 
5 a carrier melnber pivoted on the turret for hori- 
zontal movement on a vertical axis over the stage 
and adapted to be pivoted away ïrom the stage fo 
a vertical position, said member having slots, 
mandrel supporting arms having bolts secured 
10 thereto, said bolts being engageable with certain 
of said slots for securing said arms to said carrier 
member, means for angularly adjusting said arm 
horizontally and longitudinally over the stage, 
said dowel pins having mandrel supporting dowel 
15 pins vertically adjustable in the arms and having 
means to engage a recess in a dental restorative 
part. 
FRANCS L. 1VcCLAIN. 
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